Henry Ford Hosp Med Journal
Vol 27, No 1, 1979

The Impact of Rheumatic Disease on Society
James C. Leisen, M D * and Howard Duncan, M D *

J ust as the geologist assesses the effect of current geologic
phenomena to help interpret past events, so too a brief
reviewof the prevalence of rheumatic disorders today may
help us to interpret their significance in older civilizations.
Our understanding of the rheumatic diseases has beetj.
reviewed in this symposium. We have tried to characterize
their nature and assess their importance by examining the
skeletal remains of past cultures. Questions about the
relevance of these observations naturally arise: What is the
significance of "arthritis" in older cultures? Was it a disabi ing disease? Was it a common disorder? Does its presence
tell us something about the organization ofthe society with
respect to work activities assigned to a certain individual?
We shall attempt to answerthese questions by reviewingthe
relevant i n f o r m a t i o n available currently in the rheumatological literature.

British study, Wood^ indicates that these figures are 4.9 per
1,000. In the United States, it is estimated that rheumatic
diseases are responsible for 9 to 15% of the days off work,
and in the United Kingdom a comparable figure for "rheumatism" is 12%. It shares with bronchitis the dubious honor
of being thema/or cause of time lost in the whole workforce.
In the United States, the rheumatic disorders rank second
and are exceeded only by heart disease. Factors influencing
these figures are numerous. In general, age, sex, and heavy
work are positively correlated with rheumatic complaints.
Old age and the physically demanding jobs (i.e. farmers,
heavy workers) independently and together increase the
frequency of, and disability from, rheumatic disease. Onthe
whole, this corroborates the findings presented at this
conference from studies of paleopathological material. In
the U.S.A., the mild and moderate rheumatic complaints
have a male-to-female ratio of 1:2, although this ratio
changes to 1.2:1 when severe and disabling problems are
included.

Epidemiologic surveys have been reported from the United
States, the United Kingdom, several European countries;
and Japan. Smaller populations have also been studied,
including North American Indian tribes, Jamaican blacks,
and Israeli. In the United States, the work of Cobb^ is the
most extensive, and we have drawn heavily upon his
findings forthis report. Interpretation of comparative studies from various parts of the world is complicated by
variables such as ethnicity, sociologic and economic differences, cyclicity of daylight, and predominant patterns of
occupation. Although the climatic environment has not
been shown to influence the prevalence and severity of joint
disease as measured by radiological change or pain and
disability, it d i d appear to influence the c o m p l a i n t
threshold.^

It is estimated that in the United States the prevalence of
rheumatoid arthritis in the age rangeof 35 to 65 years is 3%,
in the United Kingdom it is 4.2%,"* and in groups of North
American Indians (Pima and Blackfoot)^ it is 5.1% (Table I).

TABLE I
FREQUENCY OF RHEUMATOID ARTHRITIS:
35-65 YEAR AGE RANGE*
STUDY
TOTAL
U.S, National Health Survey' 3,0%
Great Britain"
4,2%
American Indians'
5.1%
* Modified from Cobb'

In the United States, the prevalence of disability (permanent
impairment or major limitation of mobility) due to all
rheumatic disorders is about 1 per 1,000 persons.^ From a
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MALE
1,7%
2,8%
4.5%

FEMALE
4,4%
5,7%
5.8%
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64 years was examined for radiographic changes, and 83%
ofthe men and 87% ofthe women were affected in at least
one joint. When four or more joints were involved, the
prevalence fell to 29% in men and 47% in women. In the
same field survey, up to the age of 54 there was an equal
incidence as well as similar patterns of joint involvement,
but after 54 frequency and severity were predominant in
women. In men, the wrists and hips were the most common
sites affected; in women the dominant sites were the distal
interphalangeal joints and the first metacarpophalangeal
joint of the thumb.

An estimate of the degree of disability has b-een more
difficult to establish, but the actual mortality from rheumatoid arthritis is very low and estimated at 6.8 per 1,000,000 persons. Its overall prevalence among Africans is lower,
which may be due to the fact that there are fewer persons
over the age of 40 in these populations and rheumatoid
arthritis appears in most societies more prominently in the
35-to-65 age group. Data now available suggest that rheumatoid arthritis occurs throughout the world in both the
Eastern and Western hemispheres, from the tropics to the
Arctic.^ Inthe United States, Cobb estimates that the disease
isfourtimes more prevalent in the American Indian and two
times more prevalent in the American black population than
in the Caucasian population. Rheumatoid arthritis does not
appear to be a major source of morbidity in the present
society. The difficulty in assessing its existence let alone its
significance in the past has already been discussed
elsewhere in this symposium.

It is as fundamental in current medical practice as it is in
paleopathological spheres that the relationship between
clinical problems and structural changes is variable. According to Cobb, 50% of those subjects with radiographic
changes are asymptomatic. However, it is also clearthat the
greater the physical demands placed on the joint, the more
severely it is affected and the more directly proportional are
the symptoms. Bony changes and symptoms are common in
the handsof cotton pickers, in the backsof lumberjacks, and
in the knees of miners, but these bony alterations do not
define arthritis orthe rheumatic complaint and lead only to
chance inferences about symptoms and/or disability. In
Lawrence's study of coal miners,'' only 24% of those with
radiographic osteoarthritic joint changes had a history of
knee pain, whereas 8% with no radiographic abnormality
had rheumatic complaints. However, these morphological
bone changes can give us some information aboutthe ageof
a population as well as the degree of physical work to which
it is exposed.

The bone specimens presented and examined from the
American Indian mounds and Middle Eastern skeletons
have shown again that "degenerative" changes are the most
consistent and common feature. These bony changes are
considered the basis for assessing osteoarthritis (or degenerative joint disease) in ancient population studies. In current
clinical practice, these same changes are identified by
radiographic surveys. Meaningful analysis ofthese findings
requires that we examine discrete anatomical regions separately, such as the hands, knees, hip, cervical spine and
lumbar spine, before making any final judgment. By the age
of 50, 15% of the American (Caucasian) population has
evidence of osteoarthritis, as demonstrated by bone
changes in the hands. By the age of 70, the prevalence is
approximately 70%. The prevalence is lower in Eskimos, but
as high as 80 to 90% in the Pima Indians.

In Western cultures gout is ubiquitous. Its prevalence in the
United States is about four persons per 1,000 with considerable variability depending on the study. In this disease,
there are well recognized regional differences as well as
clearcut differences among the ethnic groups. It does not
appear to be a significant cause of disability today. Thesg
observations are based onclinical histories of typical attacks
of gouty arthritis and also on certain laboratory studies,
neitherof which is available tothe paleopathologist. Evaluation of its significance in an ancient population is perhaps
impossible since the required evidence for a definite diagnosis of gout is not often preserved.

In the spine, bony changes are common. This prevalence
will vary depend ing on the region of the spine, but generally
about 50% ofthe population over 35 has bony changes in
the cervical spine (particularly C4, C5 and C6), thoracic
spine (T8 and T9), and the lumbar spine (L3 and L4). Except
forthe thoracic region, the prevalence is higher among men.
With regard to peripheral joints, 50% of both men and
women will show degenerative changes in their knees at
aboutthe age of 30, in the elbows by 47, hips by 50, and
shoulders by 70.

Ankylosing spondylitis is uncommon. Its prevalence today
has been estimated to be one to two persons per 1,000 in the
United States, based on clinical and radiographic surveys
showing changes in the sacroiliac joints as well as the
vertebral c o l u m n . However, if one looks o n l y for radiographic changes in the sacroiliac joint, the prevalence is
considerably higher. As would be expected, the mortality
and disability from these disorders are low. In paleopathology, finding an ossified vertebral column establishes the

A relevant question is: By interpreting these bony changes,
can we extract information about the activity of a population or assign disability? Cobb reminds us that by the age of
65 to 70 virtually everyone in the United States has some
bony change. The same phenomenon is observed in studies
from Finland® and in a report by Lawrence, et aF in thQ>
United Kingdom. In this latter study, a population aged 55 to
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presence ofthe disease but permits little conjecture about its
particular impact on that individual or his environment.

Summary
Although severe disability from the rheumatic diseases is
relatively uncommon, they are common causes of complaints and are related to about 10% of the days off work.
The inflammatory disorders, such as rheumatoid arthritis,
juvenile chronic arthritis and ankylosing spondylitis, are
relatively rare and for this reason would appear to have little
impact on any population, either modern or ancient. Degenerative changes inthe skeleton, however, are ubiquitous
and may have some relevance to understanding the activities of individuals within past civilizations. Although
these changes may not relate directly to the degree of
arthritis, they can provide information about the age of
persons, about the distribution of stress placed on certain
parts of the skeleton, and about the activities a particular
individual performed. Since modern studies on different
forms of arthritis cannot relate these degenerative changes
proportionally to the degree of disability oreven to the time
lost from work, extrapolations and estimates of the overall
impact of arthritic changes on an older society likewise
cannot be determined with accuracy.

Juvenile rheumatoid arthritis (juvenile chronic arthritis) is
decidedly uncommon with a prevalence estimated at five
persons per 100,000 inthe United States and 60 per 100,000
in the United Kingdom. At times, this type of arthritis is
associated with fusion ofthe cervical vertebrae, particularly
in girls, but on other occasions it is recognized asa precursor
of ankylosing spondylitis, particularly when boys between
the ages of 10 and 15 are affected. Current studies on the
population distribution of the HLA antigen have not clearly
established its correlations with these diseases.
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